Genetic toxicity of the benzene metabolite trans, trans-muconaldehyde in mammalian and bacterial cells.
Previous studies in our laboratory identified trans,trans-muconaldehyde (MUC), a six-carbon diene dialdehyde, as a microsomal metabolite of benzene. This ring-opened metabolite of benzene was also shown to be hematotoxic in mice in a manner similar to benzene. To further explore the role of MUC in relation to benzene toxicity, a number of test systems were utilized to determine its genotoxic potential. In B6C3F1 mice, MUC induced a highly significant increase in sister-chromatid exchange (SCE), the lowest effective dose being 3 mg/kg, but failed to induce any micronuclei (MN). In Chinese hamster ovary (CHO) cells, MUC at concentrations up to 0.8 micrograms/ml was negative in the hypoxanthine-guanine phosphoribosyl transferase (HGPRT) assay. Dose-related increases in the percentage of cells with MN were observed in CHO cells treated with 0.4-0.8 micrograms/ml MUC. MUC did not-cause unscheduled DNA synthesis in rat primary hepatocytes. Treatment of Salmonella typhimurium TA97 with MUC induced a low level of mutations at concentrations ranging from 10 to 70 micrograms/ml with or without S9 activation. MUC was inactive in strains TA1535, TA100, TA1538 and TA98. In CHO cells and rat primary hepatocytes, MUC was cytotoxic at 0.4 and 4.0 micrograms/ml, respectively. Concentrations of 100 micrograms/plate MUC were toxic for bacterial cells. The present findings indicate that MUC is nonmutagenic or minimally mutagenic in bacterial and mammalian in vitro systems. In mammalian cells, MUC is highly cytotoxic and genotoxic.